Enzymatic detoxification using lipophilic hollow-fiber membranes: III. Oxidation reactions of sulfides.
A lipophilic hollow-fiber membrane preparation that was previously described for glucuronidation and sulfation reactions was used for the enzymatic oxidation of sulfides. Endogenous and exogenous toxins in buffer solution or in serum or blood of intoxicated animals were circulated through the internal lumen of lipophilic hollow fibers. Native liver microsomes of the rabbit were circulated on the outside of the hollow fibers. Lipophilic toxins accumulate in and penetrate through the lipophilic membrane and the toxins are oxidized by the mixed function oxygenase system of liver microsomes. The oxidized products cannot rediffuse to the donor side. The endogenous toxin dimethylsulfide (DMS) was converted on the enzyme side to dimethylsulfoxide (DMSO) and small amounts of dimethylsulfone, which are hydrophilic and nontoxic substances. Other sulfide compounds, ethylmethylsulfide (EMS) and s-butylmethylsulfide (BMS), have also been converted to their oxidized forms. The enzymatic clearance of the hollow-fiber module for DMS in in vivo experiments in the rabbit was found to be 1.30 nmol/h/mg protein/cm2 hollow-fiber surface. The transmembranous enzymatic clearance of the in vitro oxidation reactions of DMS, EMS, and BMS in buffer solutions (open circuit) were measured, respectively, as 1.63, 3.45, and 5.16 nmol/h/mg protein/cm2 hollow-fiber surface. This technique allows the enzymatic oxidation of sulfur compounds with liver microsomes in vitro and in vivo without immunological hazards, and it is suited for artificial liver support.